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DETAILED ACTION 

*** This office action is in response to Applicant's amendment filed December 08, 2005. 
Claims 2-19,22-23,37-44 are pending. 

*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 

1 . Claims 38,40,42,44 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In dependent claims 38,40,42 and 44: These dependent claims are different from base 
claims by further including the term "substantially". However, the term "substantially aligned" 
in claims 38,40,42 and 44 is a relative term which renders the claim indefinite. The term 
"substantially aligned" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention for "aligned" of base claims l,6,13,and 22, and for 
"substantially aligned" of dependent claims 38,40,42, and 44. 

Claim Rejections - 35 USC § 102 

2. Claims 2-19,22-23,38,40,42,44 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Casagrande et al (20040012009). 

Re base claims 2,3,22, Casagrande teaches a phase-changeable memory cell and method 
thereof comprising at least: a substrate 1 1 (Fig 7); forming a bottom electrode 22 on the substrate 
(Fig 18; paragraphs 57-58); forming a phase changeable material layer pattern 38 on the bottom 
electrode 22 (Figs 23,25); and forming a top electrode 39,40 on the phase changeable material 
layer pattern 38, wherein the bottom electrode 22 has a planar portion and a vertical portion (Fig 
18,25), wherein, as in other embodiments, first, in the case of marked alignment (Figs 16A-16B, 
paragraphs 0054-0055), there is just one contact area between the thin portion 38a and the cup 
shaped regions 22. Accordingly, the top electrode 39,40 (Figures Fig 21-23,25,26A-26B and 
Figures 16A-16B) has a tip having a center along a length and width that is aligned with a center 
of a facing surface of the vertical portion of the bottom electrode due to having "just one contact 
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area" between the thin portion 38a and the cup shaped region 22. Second, as additionally shown 
in Figures 25,26A-26B, the top electrode 40 deposited over the portion 38a has a tip that has a 
center along a length and width that is approximately aligned with a center of a facing surface of 
the vertical portion of the bottom electrode. Although, as shown in Figures 26A-26B, the portion 
38a has a rectangular shape, Casagrande also teaches (at paragraph 0057) that a rectangular 
shape also comprising the particular case of a square shape. Accordingly, a top electrode 
deposited on this portion 38a having square shape consequently has a tip that has a center along a 
length and width that is substantially aligned with a center of a facing surface of the vertical 
portion of the bottom electrode. Re further claims 2 and 22, the tip of the top electrode extends 
toward the vertical portion of the bottom electrode 22 (Fig 25,26A-26B; paragraphs 59-66). Re 
further claim 3, the bottom electrode 22 is cylindrically cup-shaped (paragraph 57; Fig 26A-B), 
and the vertical portion of the bottom electrode extends from an edge of the planar portion of the 
bottom electrode 22 (Figs 25, 26A-26B). Re further base claims 6,13, Casagrande teaches a 
phase-changeable memory cell and method thereof comprising at least: a substrate 1 1 (Fig 7); 
forming a bottom electrode 22 on the substrate (Fig 18), wherein the bottom electrode 22 has a 
planar portion and a vertical portion (Fig 18,25); a middle insulating layer 48,49 on the substrate 
and the bottom electrode 22, the middle insulating layer defining a contact hole that exposes at 
least a part of the vertical portion of the bottom electrode 22 (Figs 25,26A,26B; a phase 
changeable material layer pattern 38 in the contact hole, the phase changeable material layer 
pattern 38 having a sidewall portion that extends out of the contact hole and across a portion of 
the middle interlayer insulating layer 48,49 (Figs 23,25); and a top electrode 39,40 on the phase 
changeable material layer pattern 38, the top electrode 39,40 having a tip that has a center along 
a length and width that is aligned with a center of a facing surface of the vertical portion of the 
bottom electrode 22 (Figs 21-23,25,26A-26B for a thin tip portion of the top electrode deposited 
on a strip 57 and a thin tip portion 38a of the chacogenic layer 38). Re claim 4, wherein the 
phase changeable material layer 38 pattern is directly on the bottom electrode 22 (Figs 25,26A- 
26B). 

Re claims 5 and 9, wherein the cell further comprises a lower interlayer insulating layer 
1 8 (Figs 5-7, paragraph 42; Fig 25) between the bottom electrode 22 and the substrate 1 1 ; and a 
contact plug 19 extending through the lower interlayer insulating layer 18 and electrically 
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connecting the substrate 1 1 with the bottom electrode 22 (Figs 5-7;25). Re claim 7, wherein a 
spacer pattern 55a between a sidewall of the contact hole and the phase changeable material 
layer pattern 38 (Figs 21,23,25; paragraphs 61-62). Re claim 8, wherein the bottom electrode 22 
is cylindrical, and the vertical portion of the bottom electrode extends from an edge of the planar 
portion of the bottom electrode, and further comprising a mold layer 23 on the planar portion of 
the bottom electrode and adjacent to the vertical portion of the bottom electrode, and wherein the 
middle interlayer insulating layer 48,49 covers the mold layer 23, and the contact hole exposes 
the mold layer 23 adjacent to the exposed vertical portion of the bottom electrode 22 (Figs 7- 
8,21, paragraphs 44-45; Figs 23-26). Re claim 10, wherein an etch stop layer 48 is between the 
bottom electrode 22 and the middle interlayer insulating layer 49 (Figs 18-26; paragraphs 58-60). 
Re claim 1 1, wherein a shield layer 42 covers a sidewall of the phase changeable material layer 
pattern 38 (Fig 25, paragraph 65). Re claim 12, wherein a plate electrode 40 on the top electrode 
39, wherein the plate electrode 40 is electrically connected to the top electrode 39 (Figs 23,25; 
paragraph 63). Re claim 23, wherein the method further comprises: forming a middle interlayer 
insulating layer 49,48 on the bottom electrode 22, wherein the middle interlayer insulating layer 
defines a contact hole that exposes a part of the bottom electrode 22, and wherein forming a 
phase changeable material layer 38 on the bottom electrode 22 comprises forming the phase 
change material layer 38 in the contact hole, the phase changeable material layer 38 having a 
dented portion protruding toward the bottom electrode 22, and wherein forming a top electrode 
39,40 on the phase changeable material 38 comprises forming a conductive layer 39,40 on the 
phase changeable material layer 38 including the dented portion of the phase changeable material 
layer 38 (Figs 18,23,25-26; paragraphs 57-66). Re claims 38,40,42,44, insofar as understood, 
wherein the top electrode the top electrode 39,40 having a tip that has a center along a length and 
width that is substantially aligned with a center of a facing surface of the vertical portion of the 
bottom electrode 22 (Figs 21-23,25,26A-26B for a thin tip portion of the top electrode deposited 
on a strip 57 and a thin tip portion 38a of the chacogenic layer 38). 



Allowable Subject Matter 
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3. Claims 37,39,41 ,43 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Amendment 

4. Applicant's remarked filed December 08, 2005 have been fully considered but they are 
not persuasive. 

It is noted Applicant's remarks about Figure 22 of Casagrande that the ". . .extended 
rectangular shape of the narrowed lower portion of electrode 40 consequently has a center that is 
offset from the facing surface of the vertical portion of the cup shaped electrodes 22. . .". 

In response, Figure 22 is drawn to one embodiment where the top electrode extended 
across a plurality of cup shaped electrodes 22, thereby, the center of the top electrode is located 
(and offset) between these plurality of cup shaped electrodes 22. 

However, as in other embodiments, first, in the case of marked alignment (Figs 16A-16B, 

paragraphs 0054-0055), there is just one contact area between the thin portion 38a and the cup 

shaped regions 22. Accordingly, the top electrode 39,40 (Figures Fig 21-23,25,26A-26B and 

Figures 16A-16B) having a tip that has a center along a length and width that is aligned with a 

center of a facing surface of the vertical portion of the bottom electrode due to having "just one 

contact area" between the thin portion 38a and the cup shaped region 22. Second, as shown in 

Figures 25,26A-26B, the top electrode 40 deposited over the portion 38a has a tip that has a 

center along a length and width that is approximately aligned with a center of a facing surface of 

the vertical portion of the bottom electrode. Although, as shown in Figures 26A-26B, the portion 

38a has a rectangular shape, Casagrande also teaches (at paragraph 0057) that a rectangular 

shape also comprising the particular case of a square shape. Accordingly, a top electrode 

deposited on this portion 38a having square shape consequently has a tip that has a center along a 

length and width that is substantially aligned with a center of a facing surface of the vertical 

portion of the bottom electrode. 

*************** 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Oacs-16 
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